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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electroluminescent element 
producing a high-luminance high-efficient emission and having a low emission 
initiation voltage and excellent durability by sandwiching an organic thin layer 
containing at least an organic luminescent layer comprising a distyryl compound 
between a hole injection electrode and an electron injection electrode. 
SOLUTION: An organic thin layer containing at least an organic luminescent 
layer (e.g. one prepared by vapor-depositing a 50nm thin film of a compound of 
formula I on a glass substrate coated with indium tin oxide) comprising a distyryl 
compound represented by formula I [wherein Ar1 and Ar2 are each a divalent 
(substituted) aromatic hydrocarbon group; R1 is an all<yl, an arall<yl or a 
(substituted)aryi; Ar3 is an alkyi, an aralkyi, an alkenyl, an alkoxyl, an aryloxy, a 
thioalkyi, an arylthio, a (substituted) aryl or a heterocyclic group; and Ar4 and 
Ar5 are each a (subsituted) alkyi, aralkyi, aryl or heterocyclic group, or may be 
combined with each other to form a ring] (e.g. a compound of formula II) is 
sandwiched between a hole injection electrode and an electron injection 



electrode. 
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CLAIMS 

[Claim(s)] 

[Claim 1] Electroluminescence devices which consist of a JISUCHIRIRU 
compound which has the organic thin-film layer which contains an organic 
luminous layer at least between a hole-injection electrode and an 
electron-injection electrode, and by which an organic luminous layer is 
expressed with the following general formula [I] to it: [Formula 1] 



;R1 to which Ar1 and Ar2 express independently the divalent aromatic 
hydrocarbon radical which may have a substituent among a formula, 
respectively ~ an alkyi group ~ ; showing the aryl group which may have an 
aralkyi radical or a substituent - Ar3 ~ an alkyI group ~ ;Ar4 showing an aralkyi 
radical, an alkenyl radical, an alkoxy group, an aryloxy group, a thio alkyI group, 
an arylthio radical or the aryl group that may have a substituent, and a 




heterocycle type machine, and Ar5 become independent, respectively. ; showing 
an alkyi group, an aralkyi radical, an aryl group, or a heterocycle type machine 
which may have a substituent -- Ar4 and Ar5 are united and they may form a 
ring. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electroluminescence devices 
which have the organic thin film layer which consists of an organic luminous 
layer at least between a hole-injection electrode and an electron injection 
electrode. 
[0002] 

[Description of the Prior Art] In recent years, the needs of a thin flat-surface 
display device are increasing with the low power from the cathode-ray tube 
(Braun tube) (CRT) with diversification of information machines and equipment. 
Although there are liquid crystal, a plasma display (PD), etc. as such a 
flat-surface display device, it is a self-luminescence mold, and a display is clear 



and electroluminescence devices with a large angle of visibility attract attention 
especially recently. Here, the ingredient to constitute can divide the 
above-mentioned electroluminescence devices roughly into inorganic 
electroluminescence devices and organic electroluminescence devices, and 
inorganic electroluminescence devices are already put in practical use and are 
marketed as goods. 

[0003] However, since the driver voltage of the above-mentioned inorganic 
electroluminescence devices is the so-called collision mold excitation 
luminescence of the accelerated electron colliding and making an emission 
center emit light by impression of high electric field, it is necessary to make it 
drive by the high voltage beyond 100V. For this reason, it had the technical 
problem that high cost-ization of a peripheral device was invited. Moreover, 
since there was no good emitter of blue luminescence, the technical problem 
that a full color display could not be performed also occurred. 
[0004] On the other hand, the charge (an electron hole and electron) poured in 
from the electrode recombines organic electroluminescence devices in an 
emitter, and they generate an exciton, and since they are the so-called injection 
luminescence [ say / that It excites the molecule of luminescent material and 
emits light ], they can drive it by the low battery. And since it is an organic 
compound, the molecular structure of luminescent material can be changed 



easily, and the luminescent color of arbitration can be obtained. Therefore, 
organic electroluminescence devices are very promising as a future display 
device. 

[0005] Here, the component which organic electroluminescence devices 
equipped with two-layer [ of an electron hole transportation layer and an 
electronic transportability luminous layer ] was proposed by Tang and VanSlyke 
(C. W.Tang and S.A.VanSlyke;Appl.Phys.Lett., 51 (1987) 913). The 
configuration of the component Is the anode plate formed on the glass substrate, 
an electron hole transportation layer, and an electronic transportability luminous 
layer, It was cathode. 

[0006] With the above-mentioned component, while an electron hole 
transportation layer serves to pour in an electron hole from an anode plate to an 
electronic transportability luminous layer, it prevented escaping to an anode 
plate, without the electron poured in from cathode recombining with an electron 
hole, and the role which confines an electron into an electronic transportability 
luminous layer is also played. For this reason, according to the containment 
effectiveness of the electron by this electron hole transportation layer, compared 
with the component of the conventional monolayer structure, the recombination 
of an electron and an electron hole happened more efficiently, and the sharp fall 
of driver voltage was attained. 



[0007] Moreover, Saito and others showed that not only an electron transport 
layer but an electron hole transportation layer could change with a luminous 
layer in the component of two-layer structure (C. Adachi, T.Tsutsui and 
S.Saito;Appl.Phys.Lett., 55 (1989) 1489). 

[0008] Saito and others proposed the organic electroluminescence devices of 
the three-tiered structure by which the organic luminous layer was sandwiched 
between the electron hole transportation layer and the electron transport layer 
as amelioration of a two-layer configuration (C. Adachi, S.Tokito, T.Tsutsui and 
S.Saito;Jpn.J.Appl.Phys., 27 (1988)1269). This consisted of the anode plate 
formed on the glass substrate, an electron hole transportation layer, a luminous 
layer, an electron transport layer, and cathode, and in order that an electron 
transport layer might serve to confine an electron hole in a luminous layer, its 
luminous efficiency improved further, while it served for an electron hole 
transportation layer to confine an electron in a luminous layer. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, although amelioration from 
lamination has been performed in order to raise the luminous efficiency of 
organic electroluminescence devices, the thing whose raise in brightness and 
efficient-izing of luminescence are the need still more is the present condition. 
Moreover, in order to carry out long duration luminescence of the organic 



electroluminescence devices, it is needed to make light emit by the low current 
consistency with a low battery more. 

[0010] Then, this invention aims at offering the electroluminescence devices 
which present efficient luminescence by high brightness in view of the 
above-mentioned point. 



[Means for Solving the Problem] : which this invention person finds out that it is 
effective to use the JISUCHIRIRU compound expressed with the following 
general formula [I] to an organic luminous layer in the electroluminescence 
devices which have the organic thin film layer which consists of an organic 
luminous layer at least between a hole-injection electrode and an electron 
injection electrode as a result of repeating examination wholeheartedly that said 
trouble should be solved, and came to make this invention ~ [Formula 2] 



[0012] Among the above-mentioned formula, Arl and Ar2 may express a 
divalent aromatic hydrocarbon radical, for example, a phenylene group, and they 
may have the substituent independently, respectively. As a substituent, you may 
be alkoxy groups, for example, a methoxy group, such as an alkyi group, for 
example, a methyl group, a propyl group, or butyl, an ethoxy radical, or a butoxy 



[0011] 




radical. A desirable thing is a phenylene group and may have substituents, such 
as a methyl group or a methoxy group. 

[0013] R1 expresses aryl groups, such as aralkyi radicals, such as alkyi groups, 
such as a methyl group, a propyl group, or butyl, and benzyl, or a phenyl group. 
An aryl group may have a substituent. As a substituent, you may be halogen 
atoms, such as aryl groups, such as phenyl groups, such as alkoxy groups, for 
example, a methoxy group, such as an alkyl group, for example, a methyl group, 
a propyl group, or butyl, an ethoxy radical, or a butoxy radical, or a chlorine atom, 
etc. Desirable R1 is a phenyl group which has substituents, such as a phenyl 
group, benzyl, a methyl group, or a methoxy group. Especially a desirable thing 
Is a phenyl group which has substituents, such as a methyl group or a methoxy 
group. 

[0014] Ar3 CycloalkyI radicals, such as alkyl groups, such as a methyl group, a 
propyl group, or butyl, and cyclohexyl, Aralkyi radicals, such as benzyl, ethenyl, 
propenyl, butenyl, pentenyl, Alkoxy groups, such as alkenyl radicals, such as 2 
meta-rate butenyl, a methoxy group, an ethoxy radical, or a butoxy radical, 
Aryloxy groups, such as phenyloxy, thiomethyl one, thio ethyl, thio propyl, 
Heterocycle type machines, such as aryl groups, such as arylthio radicals, such 
as thio alkyl groups, such as thio butyl and thio pentyl, and phenylthio, or phenyl, 
naphthyl, or anthryl, or a carbazole, a thiophene, or a furan, are expressed. The 



aryl group may have the substituent. As a substituent, you may be halogen 
atoms, such as aryl groups, such as phenyl groups, such as alkoxy groups, for 
example, a methoxy group, such as an alkyi group, for example, a methyl group, 
a propyl group, or butyl, an ethoxy radical, or a butoxy radical, or a chlorine atom, 
etc. Desirable Ar3 is a phenyl group, a tolyl group, a thienyl group, an anthryl 
radical, a pyrenyl radical, a cyclohexyl radical, a phenylthio radical, or a furil 
radical, and especially desirable things are a phenyl group, a tolyl group, a 
thienyl group, an anthryl radical, and a pyrenyl radical. 

[0015] Ar4 and Ar5 express independently heterocycle type machines, such as 
aryl groups, such as aralkyi radicals, such as alkyI groups, such as a methyl 
group, a propyl group, or butyl, and benzyl, phenyl, or naphthyl, a furan, or a 
thiophene, respectively, Ar4 and Ar5 are united, and it is a ring, for example, 
[Formula 3], in a carbon atom. 




You may form. 

[0016] These radicals may have the substituent. As a substituent, you may be 
halogen atoms, such as aryl groups, such as phenyl groups, such as an alkyI 
group, for example, a methyl group, a propyl group, or butyl, or a chlorine atom. 



etc. Desirable Ar4 and Ar5 are a phenyl group, a tolyl group, a furil radical, a 
diphenyl radical, or [Formula 4], respectively. 



It comes out. Especially desirable things are a phenyl group, a tolyl group, and a 
diphenyl radical. 

[0017] As a JISUCHIRIRU compound used in this invention, although the 
following are specifically mentioned, it is not limited to these. 
[0018] 
[Formula 5] 




(1) 





(3) 





(5) 




[0019] 
[Formula 6 



/CH3 

CH3-^)-CH=CH-^)-N-®-CH=(^ _ 
CH3-^^CH=CH-^)-l}l-®-CH= 



(8) 

C2H5-®-CH=CH-^)^^)-Cf 



(9) CH3 CH3 

CH3-^CH=CH-^)-^^)-CH=c(^ 

CHs-^)-CH=CH-@-N-{o)-CH=C 
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[0020] 



[Formula 7] 




[0021] 
[Formula 8] 




[0022] 
[Formula 9] 




[0023] 

[Formula 10] 



(26) 

^o)-0-CH=CH-^)-N-^)-CH=c' 

@ 

(27 > 

^)-S-CH=CH-^)-N-^^CH= 



^)-s-c^^=CH-©-^^-@-CH=c^ 

1*1 ® 

(29) 

^)-S-CIH=CH-^)-N-^)- 



(30) 

CH3-S-CH=CH-<o)-N-^)-CH=Ci; 



[0024] 

[Formula 11] 




[0025] 

[Formula 12] 




[0026] 

[Formula 13] 




[0027] The electroluminescence devices of this invention may be constituted at 
least from a hole-injection transportation layer or an electron injection 
transportation layer by inter-electrode with the organic luminous layer depending 
on the case. 

[0028] The configuration which the electroluminescence devices of this invention 
can take to drawing 1 - drawing 4 was illustrated typically. Among drawing 1 , (1 ) 
is an anode plate and it shows the configuration by which the laminating of a 
hole-injection transportation layer (2), an organic luminous layer (3), and the 



cathode (4) was carried out one by one on it. Tine JISUCHIRIRU compound 
expressed with the above-mentioned general formula [I] to this organic luminous 
layer is contained. 

[0029] In drawing 2 , (1) is a hole-injection electrode (anode plate), and it shows 
the configuration to which the laminating of a hole-injection transportation layer 
(2), an organic luminous layer (3) and an electron injection transportation layer 
(5), and the electron injection electrode (cathode) (4) was carried out one by one 
on it. The JISUCHIRIRU compound expressed with the above-mentioned 
general formula [I] to this organic luminous layer (3) is contained. 
[0030] In drawing 3 , (1) is a hole-injection electrode and it shows the 
configuration to which the laminating of an organic luminous layer (3), an 
electron injection transportation layer (5), and the electron injection electrode (4) 
was carried out one by one on it. The JISUCHIRIRU compound expressed with 
the above-mentioned general formula [I] to this organic luminous layer is 
contained. 

[0031] In drawing 4 , (1) is a hole-injection electrode and it shows the 
configuration to which the laminating of an organic luminous layer (3) and the 
electron injection electrode (4) was carried out one by one on it. An organic 
luminescent material (6) and a charge transportation ingredient (7) are contained 
in this organic luminous layer, and the JISUCHIRIRU compound expressed with 



the above-mentioned general formula [I] to this organic luminescent material is 
used. 

[0032] Lead wire (8) connects with a hole-injection electrode (1) and an electron 
injection electrode (2), and an organic luminous layer (3) emits light by 
impressing an electrical potential difference between two electrodes. 
[0033] The specific JISUCHIRIRU compound expressed with a general formula 
[I] serves as good blue - a yellow emitter. This is considered to be because for 
the quantum yield of the fluorescence in the solid-state of a specific 
JISUCHIRIRU compound to be high. 

[0034] As for the matter used as a hole-injection electrode (1) of 
electroluminescence devices, what is the conductive matter and has a larger 
work function than 4eV is good, and conductive metallic compounds, such as 
those alloys, such as carbon, aluminum, vanadium, iron, cobalt, nicl<el, copper, 
zinc, a tungsten, silver, tin, and gold, and tin oxide, indium oxide, antimony oxide, 
a zinc oxide, and a zirconium dioxide, are used. 

[0035] The metal which has a work function smaller than 4eV as matter which 
forms an electron injection electrode (4) is good, and magnesium, calcium, 
titanium, an yttrium lithium, a gadolinium, an ytterbium, a ruthenium, manganese, 
and those alloys are used. 

[0036] In electroluminescence devices, it is necessary to use a hole-injection 



anode plate (1) or an electron injection electrode (4) at least as a transparent 
electrode so that luminescence may be seen. Under the present circumstances, 
since transparency will be easy to be spoiled that it is easy to carry out oxidation 
degradation of the transparent electrode if an electron injection electrode is used 
as a transparent electrode, it is desirable to use a hole-injection electrode as a 
transparent electrode. 

[0037] What is necessary is just to form so that desired translucency and 
conductivity may be secured using the means of distributing means, a sol gel 
process or resin, such as vacuum evaporationo and sputtering, etc., and 
applying on a transparence substrate using conductive matter which was 
described above when forming a transparent electrode. 
[0038] As a transparence substrate, it has moderate reinforcement, and a bad 
influence is not received in the heat by vacuum evaporationo etc. at the time of 
electroluminescence-devices production, especially if transparent, It will not be 
limited, but if what starting is illustrated, it is also possible to use a glass 
substrate, transparent resin, for example, polyethylene, polypropylene, polyether 
sulphone, a polyether ether ketone, etc. These may be used although 
commercial items, such as ITO and NESA, are known as that by which the 
transparent electrode was formed on the glass substrate. 
[0039] Production of the electroluminescence devices of the configuration of 



drawing 2 is explained in instantiation using the above-mentioned electrode. 
First, a hole-injection transportation layer (2) is formed on the above-mentioned 
hole-injection electrode (1). the liquid which dissolved with the solution which the 
hole-injection transportation layer (2) could vapor-deposit and form the electron 
hole transportation ingredient, and dissolved the electron hole transportation 
ingredient, and suitable resin ~ a DIP coat ~ a spin coat may be carried out and 
you may form. 

[0040] What is necessary is for the thickness to be usually 1-500nm, when 
forming with vacuum deposition, and just to form in about 5-1000nm, when 
forming by the applying method. It is necessary to make high applied voltage for 
making light emit, so that the thickness to form is thick, and luminous efficiency 
tends to cause degradation of electroluminescence devices bad. Moreover, if 
thickness becomes thin, although luminous efficiency becomes good, it will 
become easy to ************** ^ and the life of electroluminescence devices will 
become short. 

[0041] As an electron hole transportation ingredient used for a hole-injection 
transportation layer a well-known thing ~ usable ~ for example, N and N' - 
diphenyl-N and N' ~ the - screw (3-methylphenyl) -1 and 1' - diphenyl -4 and 4' - 
diamine ~ N and N" - diphenyl-N and N' ~ the - screw (4-methylphenyl) -1 and 1' 
~ the - screw (3-methylphenyl) -4 and 4' - diamine ~ N and N' - diphenyl-N and 



N' - the - screw (4-methylphenyl) -1 and 1' - diphenyl -4 and 4' - diamine - N and 
N' - dIphenyl-N and N' - the - screw (1-naphthyl) -1 and 1' - diphenyl -4 and 4' - 
diamine -- N and N' - dIphenyl-N and N' - the - screw (2-naphthyl) -1 and 1' - 
diphenyl -4 and 4' - diamine - N, the N'-tetrapod (4-methylphenyl) -1 , 1 '-diphenyl 
-4, 4'-diamine, N, the N'-tetrapod (4-methylphenyl) -1, the 1 '-screw 
(3-methylphenyl) -4, 4'-dlamine, N and N' - diphenyl-N and N' ~ the - screw 
(3-methylphenyI) -1 and 1' ~ the - screw (3-methylphenyl) -4 and 4' - diamine ~ 
N, the N'-screw (N-carbazolyl) -1, 1 '-diphenyl -4, 4'-diamine, 4, 4', a 4"-tris 
(N-carbazolyl) triphenylamine, N, N', N"- triphenyl-N, N', N"-tris (3-methylphenyl) 
-1,3, 5-Tori (4-aminophenyl) benzene, four ~ four ~ ' ~ four ~ " - tris ~ [~ N ~ N 
.. ■ N ~ " - triphenyl - N - N ~ ' ~ N ~ " - tris (3-methylphenyl) ~] ~ a 
triphenylamine ~ etc. ~ it can mention . ** et al. ~ ** ~ a thing may mix and use 
two or more sorts. 

[0042] Next, an organic luminous layer (3) is formed on a hole-injection 
transportation layer (2). The JISUCHIRIRU compound expressed with the 
above-mentioned general formula [I] to an organic luminous layer Is contained. 
[0043] The monolayer configuration of a JISUCHIRIRU compound Is sufficient 
as an organic luminous layer, and in order to adjust properties, such as a color of 
luminescence, and reinforcement of luminescence, it is good also as a multilayer 
configuration. Moreover, two or more sorts of photogene may be mixed, or you 



may dope to a luminous layer. 

[0044] the liquid which dissolved with the solution which the organic luminous 
layer (3) could vapor-deposit and form the JISUCHIRIRU compound, and 
dissolved this photogene, and suitable resin - a DIP coat - a spin coat may be 
carried out and you may form. 

[0045] What is necessary is for the thickness to be usually 1-500nm, when 
forming with vacuum deposition, and just to form in about 5-1000nm, when 
forming by the applying method. It is necessary to make high applied voltage for 
making light emit, so that the thickness to form is thick, and luminous efficiency 
tends to cause degradation of electroluminescence devices bad. Moreover, if 
thickness becomes thin, although luminous efficiency becomes good, it will 
become easy to **************, and the life of electroluminescence devices will 
become short. 

[0046] An electron injection transportation layer (5) is formed on an organic 
luminous layer (3). As an electron injection transportation ingredient used for an 
electron injection transportation layer a well-known thing - usable - for example, 
2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4-oxadiazole 

2- (1-naphthyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4-oxadiazole ~ 1 and 4-screw ~ 
{- 2-[- 5-(4-tert-buthylphenyl)- 1, 3, and 4-oxadiazolyl]} benzene ~ 1 and 

3- screw ~ {-- 2-[~ 5-(4-tert-buthylphenyl)- 1 , 3, and 4-oxadiazolyl]} benzene ~ a 



4 and 4'-screw - {- 2-[- 5-(4-tert-buthylphenyl)- 1, 3, and a 4-oxadiazolyl]} 
biphenyl - 2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4-thio diazole -- 

2- (1-naphthyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4-thio diazole - 1 and 4-screw - 
{- 2-[- 5-(4-tert-buthylphenyl)- 1, 3, and 4-thio JIAZORIRU]} benzene ~ 1 and 

3- screw ~ {-- 2-[- 5-(4-tert-buthylphenyl)- 1 , 3, and 4-thio JIAZORIRU]} benzene 
~ a 4 and 4'-SGrew ~ {-- 2-[~ 5-(4-tert-buthylphenyl)- 1, 3, and a 4-thio 
JIAZORIRU]} biphenyl ~ 3-(4-biphenylyl)-4-phenyl-5-(4-tert-buthylphenyl)- 1, 2, 
and 4-triazole ~ 3-(1-naphthyl)-4-phenyl-5-(4-tert-buthylphenyl)- 1, 2, and 

4- triazole ~ 1 and 4-screw ~ {-- 3-[~ 4-phenyl-5-(4-tert-buthylphenyl)- 1 , 2, and 
4-triazoryl]} benzene ~ 1 and 3-screw ~ {-- 3-[~ 4-phenyl-5-(4-tert-buthylphenyl)- 
1, 3, and 4-oxadiazolyl]} benzene ~ a 4 and 4'-screw ~ {-- 2-[~ 

4- phenyl-5-(4-tert-buthylphenyl)- 1 , 3, and a 4-oxadiazolyl]} biphenyl -1,3, and 

5- tris ~ {-- 2-[~ 5-(4-tert-buthylphenyl)- 1 , 3, 4-oxadiazolyl]} benzene, etc. can be 
mentioned. These things may mix and use two or more sorts. 

[0047] the liquid which dissolved with the solution which the electron injection 
transportation layer could vapor-deposit and form the electronic transportation 
ingredient, and dissolved the electronic transportation ingredient, and suitable 
resin ~ a DIP coat ~ a spin coat may be carried out. 

[0048] What is necessary is for the thickness to be usually 1-500nm, when 
forming with vacuum deposition, and just to form in about 5-1000nm, when 



forming by the applying metiiod. 

[0049] It is necessary to mal<e liigh applied voltage for making light emit, when 
the thickness to form is thick, and easy to cause degradation of 
electroluminescence devices. Moreover, if thickness is thin, although luminous 
efficiency improves, it will become easy to ************** ^ and the life of 
electroluminescence devices will become short. 

[0050] Next, the above mentioned electron injection electrode is formed on an 
electron injection transportation layer. 

[0051] As mentioned above, although the case where carried out the laminating 
of a hole-injection transportation layer (2), a luminous layer (3) and an electron 
injection transportation layer (5), and the electron injection electrode (4) one by 
one, and electroluminescence devices were formed on a hole-injection electrode 
(1) was explained Carry out the laminating of a luminous layer (3), an electron 
injection transportation layer (5), and the electron injection electrode (4) one by 
one on a hole-injection electrode (1), or Sensitization layer [ an electron injection 
transportation layer (5) and / organic ] (3) in an electron injection electrode (4) 
top Carry out the laminating of the hole-injection electrode (1) one by one, or on 
an anode plate (1) A hole-injection transportation layer (2), Of course, it does not 
matter even if it carries out the laminating of a luminous layer (3) and the 
electron injection electrode (4) one by one or carries out the laminating of an 



electron injection transportation layer (5), a luminous layer (3) and a 
hole-injection transportation layer (2), and the hole-injection electrode (1) one by 
one on an electron injection electrode (4). 

[0052] 1 set of transparent electrodes of an electron injection electrode and a 
hole-injection electrode connect suitable lead wire (8), such as a nichrome wire, 
a gold streak, copper wire, and a platinum wire, to each electrode, and 
electroluminescence devices emit light by impressing the suitable electrical 
potential difference (Vs) for two electrodes. 

[0053] The electroluminescence devices of this invention are applicable to 
various kinds of indicating equipments or a display unit. 
[0054] An example is indicated below and this invention is explained to it. 
[0055] On the substrate of example 1 indium stannic-acid ghost covering glass, 
the compound (4) was vapor-deposited as an organic luminous layer, and the 
thin film with a thickness of 50nm was formed, moreover - as an electron 
injection transportation layer ~ 1 and 3-screw ~ {-- 2-[~ 5-(4-tert-buthylphenyl)- 
the thin film was formed so that 1, 3, and 4-oxadiazolyl]} benzene might be 
vapor-deposited and it might become the thickness of 50nm. Next, the thin film 
was formed so that magnesium might be vapor-deposited as an electron 
injection electrode and it might become the thickness of 200nm. Thus, 
electroluminescence devices were produced. 



[0056] In two to example 4 example 1, electroluminescence devices were 
produced completely like the example 1 except replacing with a compound (7), 
(9), and (11) instead of using a compound (4). 

[0057] The thin film with a thickness of 50nm was formed for the compound (12) 
by vacuum evaporationo as an organic luminous layer on the substrate of 
example 5 indium stannic-acid ghost covering glass, moreover - as an electron 
injection transportation layer - 3-(4-biphenylyl)-4-phenyl-5-(4-tert-buthylphenyl)- 
the thin film was formed so that it might become the thickness of 50nm by 
vacuum evaporationo about 1 , 2, and 4-triazole. Next, the thin film was formed 
so that it might become the thickness of 200nm by vacuum evaporationo about 
magnesium as an electron injection electrode. Thus, electroluminescence 
devices were produced. 

[0058] In six to example 8 example 5, electroluminescence devices were 
produced completely like the example 4 except replacing with a compound (14), 
(16), and (22) instead of using a compound (12). 

[0059] the substrate top of example 9 indium stannic-acid ghost covering glass ~ 
as a hole-injection transportation layer ~ N and N' - diphenyl-N and N' ~ the - 
screw (4-methylphenyl) -1 and 1' ~ the - screw (3-methylphenyl) -4 and 4' - 
diamine was vapor-deposited and the thin film with a thickness of 30nm was 
formed. The thin film was formed so that a compound (27) might be 



vapor-deposited as an organic luminous layer on it and it might become the 
thickness of 20nm. next - as an electron injection transportation layer - 1 and 
3-screw - {- 2-[-- 4-phenyl-5-(4-tert-buthylphenyl)- the thin film was formed so 
that 1, 2, and 4-triazoryl]} benzene might be vapor-deposited and it might 
become the thickness of 30nm. Next, the thin film was formed so that it might 
become the thickness of 200nm by vacuum evaporationo about Mg and Ag of 
the atomic ratio of 10:1 as an electron injection electrode. Thus, 
electroluminescence devices were produced. 

[0060] In ten to example 12 example 9, electroluminescence devices were 
produced completely like the example 10 except replacing with a compound (36), 
(41), and (44) instead of using a compound (27). 

[0061] When an electrical potential difference was impressed to **** for direct 
current voltage, having used the glass electrode as the anode plate for the 
electroluminescence devices obtained in the evaluation examples 1-12, the 
electrical potential difference which starts luminescence, and the highest 
luminescence brightness and the electrical potential difference at that time were 
measured. Moreover, it was 200 hours, when continuation luminescence of the 
component obtained in the example 1 was carried out by initial 5V under the 
nitrogen gas inert atmosphere and the half-life (time amount until brightness 
becomes half) of the luminescence brightness was measured. A result is 



collectively shown in Table 1 . 
[0062] 



[Table 1] 













(V) 


(cd/ni=) 


ODSE (V) 


mmm 1 


3. 5 


3 6 0 


7. 0 


mmm2 


4. 0 


3 1 0 


8. 5 


m&ms 


3. 0 


4 1 5 


7. 0 


mum 4 


3. 5 


3 2 4 


7. 5 


mmm5 


4. 0 


5 2 1 


10.0 




3. 5 


3 4 5 


7. D 


mwn 


3. 0 


8 7 6 


9. 0 




3. 5 


4 8 0 


9. 0 


^mmQ 


3. 5 


3 5 0 


8. Q 




2. 5 


2 8 5 


7. 0 


^mmw 


3. 5 


4 1 0 


9. 0 


mmm\2 


3. 0 


5 32 


8. 5 



[0063] As shown in Table 1 , the electroluminescence devices of this invention 
started luminescence by low voltage, and showed good luminescence 
brightness. Moreover, the electric-field issue component of this invention had 
little loss of power, and stable long luminescence of a life was able to be 
observed. 

[0064] The electric-field issue component of this Invention attains improvement 
in luminous efficiency and luminescence brightness, and reinforcement, and is 
not limited to the component production approaches used collectively, such as 
photogene, a luminescence auxiliary material, a charge transportation ingredient. 



a sensitizer, resin, and an electrode material. 
[0065] 

[Effect of the Invention] Electroluminescence devices excellent in endurance 
with low luminescence starting potential with optical large reinforcement can be 
obtained by containing the JISUCHIRIRU compound expressed with the 
above-mentioned general formula [I] to an organic luminous layer by this 
invention. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view of the example of 1 

electroluminescence devices of this invention. 

[Drawing 2] The outline sectional view of the example of 1 

electroluminescence devices of this invention. 

[Drawing 3] The outline sectional view of the example of 1 

electroluminescence devices of this invention. 

[Drawing 4] The outline sectional view of the example of 1 

electroluminescence devices of this invention. 



configuration of the 



configuration of the 



configuration of the 



configuration of the 



[Description of Notations] 

1 : Hole-injection electrode 

2: Hole-injection transportation layer 

3: An organic luminous layer 

4: Electron injection electrode 

5: Electron injection transportation layer 

6: Organic luminescent material 

7: Charge transportation ingredient 

8: Lead wire 



